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INDOLE UREAS AS 5-HT 1c RECEPTOR ANTAGONISTS 

This invention relates to compounds having pharmacological 
activity, to a process for their preparation, to 
S compositions containing them and to their use in the 
treatment of mammals. 



P. Fludzinski et. al., J. Med. Chem. 1986 29 2415-2418 
describes N- (1, 2-dimethyl-3-ethyl-lH-indol-5- y i) -N'- 
10 (3-trifl U oromethylphenyl)urea which shows selectivity for 
the rat stomach fundus serotonin receptor. 

A class of compounds has now been discovered, which 
compounds have been found to have 5HT 1C receptor antagonist 
15 activity. 5HT 1C receptor antagonists are believed to be of 
potential use in the treatment of CNS disorders such as 
anxiety, depression, obsessive compulsive disorders 
migraine, anorexia, Alzheimers disease, sleep disorders 
bulimia, panic attacks, withdrawal from drug abuse and/or 
20 schizophrenia. 

Accordingly, the present invention provides a compound of 
formula <l) or a pharmaceuticals acceptable salt thereof: 

25 



30 




R l 



wherein : 

35 
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R le R 2 and R 3 are independently hydrogen or C^g alkyl; 
R 4 is hydrogen, q.g alkyl, halogen, hydroxy or NRgRg where 
Rg and Rg are independently hydrogen or C^.g alkyl; 
R 5 and R 6 are independently hydrogen or Cj_ 6 alkyl; and 
S R 7 is hydrogen, q.g alkyl or halogen; and wherein the urea 
moiety is attached at the 4-, 5- or 6-position of the indole 
ring. 



Alkyl moieties within the variables r x to R g are preferably 
io C 1 _ 3 alkyl, such as methyl, ethyl, n- and iso - propyl, most 
preferably methyl, ethyl and n-propyl . 

Suitable R 4 and R 7 halogens include chloro and bromo. 

is Examples of Rj_ include hydrogen, methyl, ethyl and n-propyl, 
preferably methyl. R 2 is preferably methyl or hydrogen and 
R 3 is hydrogen, methyl, ethyl, n-propyl, iso-propyl or 
n-hexyl . 

20 Preferably R 4 is hydrogen, chloro, hydroxy or dimethylamino, 
most preferably hydrogen. 

Preferably R 5 , R g and R 7 are independently hydrogen or 
methyl . . 

25 

The urea moiety may be attached at the 2-, 3-, 4-, 5- or 6- 
position of the pyridine ring, preferably the 3-, 4- or 
5-position. 

30 The urea moiety is preferably attached at the 4- or 
5-position of the indole ring. 



The compounds of the formula (I) can form acid addition 
salts with acids, such as conventional pharmaceutically 
35 acceptable acids, for example maleic, hydrochloric, 
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lactic, mandelic, tartaric and methanesulphonic. 

Compounds of formula (I) may also form solvates such as 
hydrates, and the invention also extends to these forms, 
5 When referred to herein, it is understood that the term 
'compound of formula (I)' also includes solvates thereof. 

When R 5 and/or R g are hydrogen or when R 4 is 2- or 4-hydroxy 
or NRgR g and at least one of Rg and R g are hydrogen the 
io compounds of formula (I) may exist tautomerically in more 
than one form. The invention extends to each of these forms 
and mixtures thereof. 

Certain compounds of formula (I) are capable of existing in 
15 stereoisomeric forms including enantiomers and the invention 
extends to each of these stereoisomeric forms and to 
mixtures thereof including racemates. The different 
stereoisomeric forms may be separated one from the other by 
the usual methods, or any given isomer may be obtained by 
20 stereospecific or asymmetric synthesis. 

The present invention also provides a process for the 
preparation of a compound of formula (I) or a 
pharmaceutical^ acceptable salt thereof, which process 
25 comprises 

(a) the coupling of a compound of formula (II); 



30 




(ID 



35 
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5 




(III) 



10 wherein B is attached at the 4-, 5- or 6-position of the 
indole ring and A and B contain the appropriate functional 
group (s) necessary to form the moiety -NR 5 'C0NRg'- when 
coupled, wherein R 5 ' and R g ' are R 5 and R g as defined in 
formula (I) or groups convertible thereto, and the variables 
is R-j/, R 2 ', R 3 ', R 4 ' and R 7 ' are R x , R 2 , R 3 , R 4 and R ? 
respectively, as defined in formula (I) , or groups 
convertible thereto, and thereafter optionally and as 
necessary and in any appropriate order, converting any t.^' , 
R 2 ' , R 3 ', R 4 ', R 5 ', R 6 ' and R 7 ' when other than R 1# R 2 , r,, 
20 R 4/ R 5 , R 6 and R 7 respectively to Rj_, R 2 ,j R 3 , R 4 , R 5 , R g and 
R 7 , inter converting R lr R 2< R 3 , R 4 , r 5 , r 6 and R ? , and 
forming a pharmaceutical^ acceptable salt thereof, o'r 

(b) cyclising a compound of formula (IV) : 

25 



30 




(IV) 



wherein R 4 ', R 5 ' , R g ' and R 7 ' are as defined in formulae 
(II) and (III) and C and D contain the appropriate 
35 functional group (s) necessary to form the indole ring 
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substituted by R x ', R 2 ' and R 3 ' as defined in formula (III), 
and thereafter optionally and as necessary in any 
appropriate order, converting any R x ' , R 2 ' / R3' ' *V ' R 5' ' 
r 6 ' and R 7 ' when other than R x , R 2 » R 3/ *V R 5' R 6 and R 7' 
5 to R 2 ' R 3' R 4^ R 5' R 6 and R 7' i.nterconverting R x , R 2 , 
R3, R 4' R 5' R 6 and R 7 and formin< ? a pharmaceutically 
acceptable salt. 

Suitable examples of groups A and B are 

10 

(i) A is -N=O0 and B is -NHRg', 

(ii) A is -NHRg ' and B is -N=C=0, 

(iii) A is -NR 5 'COL and B is -NHRg', 

(iv) A is -NHR5 ' and B is -NRg'COL, or 
15 (v) A is halogen and B is -NRg' CONHR5' , 

wherein R 5 ' and Rg' are as defined above and L is a leaving 
group. Examples of suitable leaving groups L include 
halogen such as chloro or bromo, imidazole, or phenoxy or 
phenylthio optionally substituted for example with halogen. 
20 , 

wtlen A is -N=C=0 and B is NHRg' or when A is NHR 5 ' and B is 
-N=C=0 the reaction is suitably carried out in an inert 
solvent for example dichloromethane or toluene at ambient 
temperature. 

25 

When A is -NRj'COL and B is -NHRg' or when A is -NHRg ' and B 
is -NRg'COL, the reaction is suitably carried out in an 
inert solvent such as dichloromethane at ambient temperature 
optionally in the presence of a base, such as triethylaraine 
30 or in dimethyl formamide at ambient or elevated temperature. 

When A is halogen and B is -NRg' CONHR5' , the reaction is 
suitably carried out in an inert solvent such as toluene at 
elevated temperature, optionally in the presence of a base. 

35 
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The cyclisation of the compound of formula (IV) may be 
effected using standard methodology such as described in 
Comprehensive Heterocyclic Chemistry 1984 ±, 313 et. ss&m or 
J. Het. Chem. 1988 25, p.i et seq . 

5 

Examples of the more important routes include the Leimgruber 
synthesis, the Fischer synthesis and the Japp-Klingemann 
variation and the Madelung synthesis. 

10 Examples of the groups C and D thus include 

(vi) C = N0 2 and D = CH=CH-NZ 2 where each Z is 
independently C 1 _ 6 alkyl or together represent C 2 _ 7 
alkylene; 

IS 

(vii) C = NR 1 '-N=C(R 2 )-CH 2 R 3 ' and D = H; 

(viii) C = NH-N=C(C0 2 X)-CH 2 R 3 ' and D = H where X is C^g 
alkyl ; and 

20 

(ix) C = NR 1 'COR 2 / and D = CH 2 R 3 ' . 

In reaction variant (vi) (Leimgruber synthesis) the compound 
of formula (IV) is prepared from the 2-met.hylnitrophenyl 

25 urea by treatment with a dialkylacetal of the 

dialkylformamide 0HCN2 2 with heating and the product of 
formula (IV) cyclised by hydrogenation over a suitable 
catalyst such as palladium and charcoal optionally under 
pressure to yield the compound of formula (I) where 

30 R 1 =R 2 =R 3 =H. 

In reaction variant (vii) (Fischer synthesis) the compound 
of formula (IV) is prepared from the hydrazinophenyl urea by 
dehydration, preferably by heating, with the appropriate 
35 ketone R 2 'COCH 2 R 3 ' and the product of formula (IV) cyclised 
by hecvcina with an acid rstai-rct- -^1- 



r- U 1 . 
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In reaction variant (viii) ( Japp-Klingemann synthesis) the 
compound of formula (IV) is prepared from the aminophenyl 
urea by diazotisation followed by treatment for example with 
CH 3 COCH(C0 2 X)-CH2R3' where X is C x _ 6 alkyl under basic 
5 conditions in aqueous alcohol as solvent. 



The product of formula (IV) may then be cyclised as in the 
Fischer synthesis above. 

10 In reaction variant (ix) (Madelung synthesis) the compound 
of formula (IV) is cyclised with base in an inert solvent 
optionally with heating. 

Suitable examples of groups R 2 ' , R 3 ', R 4 ', and R 7 ' which are 
15 convertible to R 2 , R 3 , R 4 , and R 7 respectively, include acyl 
groups which are introduced conventionally and may be 
converted to the corresponding alkyl group by conventional 
reduction, such as using sodium borohydride in an inert 
solvit followed by hydrogenolysis in an inert solvent and 
20 alkoxycarbonyl groups which may be converted to hydrogen by 

hydrolysis and decarboxylation. When R. is hydroxy .it is 

in 

preferably protected in the compound of formula (II) as, for 
example, an aryloxy group such as benzyloxy which is removed 
by hydrogenatlon. 

25 

Suitable examples of a group which is convertible to R 2 , 
include typical N-protecting groups such as alkoxycarbonyl, 
in particular t-butyloxycarbonyl, acetyl, trifluoroacetyl, 
benzyl and Eara-methoxybenzyl which are converted to R^ 
30 hydrogen using conventional conditions. 

Suitable examples of groups R 5 ' and Rg' which are 
convertible to R 5 and Rg respectively include alkoxycarbonyl 
and benzyl or para -methoxvbenzyl which are converted to R 5 
35 and/or Rg hydrogen using conventional conditions. 
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Interconversions of Rj, R 2 , r 3 , r 4 , r 5/ r 6 and R? are 
carried out by conventional procedures. For example, in the 
case wherein R L , R 2 and R 3 are C^g alkyl and R 5 and R g are 
hydrogen it is possible to introduce a C 1-6 alkyl group at 
s both the R 5 and R g positions by conventional alkylation 
using 2 molar equivalents of a C 1 _ 6 alkyl halide and 2 molar 
equivalents of a suitable base in an inert solvent. 
Monoalkylation can be achieved using 1 molar equivalent of a 
c l-6 alk y 1 halide and base using conventional conditions. 
10 R x C 1-6 alkyl groups may also be introduced by conventional 
alkylation, for example using a q.g alkyl halide and base 
such as sodium hydride. 

R 4 halo and R 7 halo may be introduced by selective 
is halogenation of the pyridine ring or indole ring 
respectively using conventional conditions. 

It should be appreciated that it may be necessary to project 
any R 1 to R 7 hydrogen variables which are not required to be 
20 interconverted. 



Suitable protecting groups and methods for their attachiaunt 
and removal are conventional in the art of organic 
chemistry, such as those described in Greene T.W. 
25 'Protective groups in organic synthesis' New York, Wiley 
(1981) . 

It is preferable, however, to introduce and interconvert the 
groups R x to R 7 before coupling compounds of formulae (II) 
30 and (III) together, or cyclising the compound of formula 
(IV) . 

Compounds of formula (II) in which A is NHR 5 ' are known 
compounds or can be prepared analogously to known compounds. 
35 For example, che compounds of formula (II) in which A is 
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2-amino and V is 3-benzyloxy are commercially available 
from the Aldrich Chemical Company in the UK. R 5 ' Cl . fi alkyl 
groups may be introduced conventionally, for example by 
reductive alkylation or acylation and reduction. 



5 



Compounds of formula (II) in which A is _ N=C=0 may fae 
prepared by treating a compound of formula (II) in which : 

i) A is amino, with phosgene or a phosgene equivalent, in 
10 the presence of excess base in an inert solvent. 

ii) A is acylazide (i.e. CON3) , via the nitrene, by thermal 
rearrangement using conventional conditions (ref L.S. 
Trifonov et al, Helv. Chim. Acta 1987 70 262) . 



15 



iii) A is CONH 2> via the nitrene intermediate using 
conventional conditions. 

Compounds of formula (II, in which A is -NR 5 <C0L may be 
20 prepared by reacting a compound of formula (II) in which A 
is -NHR5 ' with phosgene or a phosgene equivalent, in an 
inert solvent, at low temperature, if necessary in the 
presence of one equivalent of a base such as triethylamine. 

25 Compounds of formula (H, in which A is halogen ^ ^ 
hydrogen are commercially available. 

Compounds of formula (in, in whicn B is NHRg , m 

compounds or can be prepared analogously to known compounds, 
30 for example bv reduerinn *-k„ . 

°y reouction of the corresponding nitroindole by 

catalytic hydrogenation over Pd/C by the method of P 
Fludzinski et al j. M ed. Chem., 1986, 29 2415. 
Specifically, the compound of formula (III, in which R, ' and 
V are methyl, R3 . is ethyl , Rg , and R? , hydngm 1 fi 
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is NH 2 is prepared using a procedure similar to that 
described by Fludzinski. 



The nitroindoles are commercially available, for example 5- 
5 nitroindole, or may be prepared conventionally 

(Comprehensive Heterocyclic Chemistry Vol. 4 p. 313 et # 
seq . (Perqamon Press 1984) and J. Het. Chem. 1988 2J5 p.l et. 
sea. ) 



10 An R 2 ' alkoxycarbonyl group may be eliminated to give R 2 ' 
hydrogen, generally under the conditions effecting formation 
of the nitroindole or as a subsequent step in the process. 

R 6 ' alkyl groups may be introduced conventionally, f r 
15 example by reductive alkylation or acylation and reduction. 
R 7' c i-6 alkyl groups may be introduced ortho to a nitro 
substituent by alkylation using a procedure similar 4.0 that 
described in G. Bartoli et. al., J. Org. Chem. 1986 51 3694 
arid Tetrahedron 1987 43 4221. 

20 

Compounds of formula (III) in which B is -N=C=0 may . 2 
prepared by treating a compound of formula (III) in waich : 

i) B is amino, with phosgene or a phosgene equivalent, in 
25 the presence of excess base in an inert solvent. 

ii) B is acylazide (i.e..CON 3 ), via the nitremj, by thermal 
rearrangement using conventional conditions. 

30 iii) B is CONH 2 , via the nitrene intermediate using 
conventional conditions. 

Compounds of formula (III) in which B is -NRg'COL may be 
prepared by reacting a compound of formula (III) in which B 
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presence of one equivalent of a base such as triethylamine . 



Compounds of formula (III) in which B is -NR 6 'C0NHR 5 ' can be 
prepared from the corresponding precursor where B is NHRg' 
5 by reaction with an R^' isocyanate under conventional 
conditions . 

Examples of phosgene equivalents include triphosgene, 
carbonyldiimidazole, phenyl chlorof ormate and phenyl 
10 chlorothiof ormate . 

Novel intermediates of formula (III) also form part of the 
invention. 

is Cc^pounds of formula (IV) may be prepared from the 

appropriate aminophenyl derivative analogously to compounds 
of "formula (I) . Intermediates of formula (IV) also form 
palt of the invention. 

20 Pharmaceutical^ acceptable salts may be prepared 

conventionally by reaction with the appropriate acid or acid 
de fivative . 

Compounds of formula (I) and their pharmaceutical^ 
25 acceptable salts have 5HT 1C receptor antagonist activity and 
are believed to be of potential use in the treatment or 
prophylaxis of anxiety, depression, migraine, anorexia, 
obsessive compulsive disorders, Alzheimer's disease, sleep 
disorders, bulimia, panic attacks, withdrawal from drug 
30 abuse and/or schizophrenia. Thus the invention also 
provides a compound of formula (I) or a pharmaceutical^ 
acceptable salt thereof, for use as a therapeutic substance, 
in particular in the treatment or prophylaxis of anxiety, 
depression, migraine, anorexia, obsessive compulsive 
35 disorders, Alzheimer's disease, sleep disorders, bulimia, 
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panic attacks, withdrawal from drug abuse and/or 
schizophrenia . 

The invention further provides a method of treatment or 
5 prophylaxis of anxiety, depression, migraine, anorexia, 
obsessive compulsive disorders, Alzheimer's disease, sleep 
disorders, bulimia, panic attacks, withdrawal from drug 
abuse and/or schizophrenia in mammals including humans, 
which comprises administering to the sufferer a 
10 therapeutically effective amount of a compound of formula 
(I) or a pharmaceutical^ acceptable salt thereof. 

In another aspect, the invention provides the use of a 
compound of formula (I) or a pharmaceutical^ acceptable 
15 salt thereof in the manufacture of a medicament for t'i\s* 
treatment or prophylaxis of anxiety, depression, migraiSe;; * 
anorexia, obsessive compulsive disorders, Alzheimer's 
disease, sleep disorders, bulimia, panic attacks, withdrawal 
from drug abuse and/or schizophrenia. 

20 1 

The present invention also provides a pharmaceutical 
composition, which comprises a compound of formula (I) or a 
pharmaceutical^ acceptable salt thereof, and a 
pharmaceutical^ acceptable carrier. 

25 

A pharmaceutical composition of the invention, which may be 
prepared by admixture, suitably at ambient temperature and 
atmospheric pressure, is usually adapted for oral, 
parenteral or rectal administration and, as such, may be in 
30 the form of tablets, capsules, oral liquid preparations, 
powders, granules, lozenges, reconstitutable powders, 
injectable or infusable solutions or suspensions or 
suppositories. Orally administrable compositions are 
generally preferred. 
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binding agents, fillers, tabletting lubricants, 
disintegrants and acceptable wetting agents. The tablets 
may be coated according to methods well known in normal 
pharmaceutical practice, 

5 

Oral liquid preparations may be in the form of, for example, 
aqueous or oily suspension, solutions, emulsions, syrups or 
elixirs, or may be in the form of a dry product for 
reconstitution with water or other suitable vehicle before 
io use. Such liquid preparations may contain conventional 
additives such as suspending agents, emulsifying agents , 
non-aqueous vehicles (which may include edible oils)., 
preservatives, and, if desired, conventional flavourings or 
colourants . 

15 

For parenteral administration, fluid unit dosage forms are 
prepared utilising a compound of the invention or 
pharmaceutically acceptable salt thereof and a sterile 
vehicle. The compound, depending on the vehicle and 

20 concentration used, can be either suspended or dissolved in 
the vehicle. In preparing solutions, the compound can be 
dissolved for injection and filter sterilised before filling 
into a suitable vial or ampoule and sealing. 
Advantageously, adjuvants such as a local anaesthetic, 

25 preservatives and buffering agents are dissolved in the 
vehicle. To enhance the stability, the composition can be 
frozen after filling into the vial and the water removed 
under vacuum. Parenteral suspensions are prepared in 
substantially the same manner, except that the compound is 

30 suspended in the vehicle instead of being dissolved, and 
sterilization cannot be accomplished by filtration. The 
compound can be sterilised by exposure to ethylene oxide 
before suspension in a sterile vehicle. Advantageously, a 
surfactant or wetting agent is included in the composition 

35 to facilitate uniform distribution of the compound. 
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The composition may contain from 0.1% to 99% by weight, 
preferably from 10 to 60% by weight, of the active material, 
depending on the method of administration. 

5 The dose of the compound used in the treatment of the 
aforementioned disorders will vary in the usual way with the 
seriousness of the disorders, the weight of the sufferer, 
and other similar factors. However, as a general guide 
suitable unit doses may be 0.05 to 1000 mg, more suitably 
10 0,05 to 20.0 mg, for example 0.2 to 5 mg; and such unit 
doses may be administered more than once a day, for example 
two or three a day, so that the total daily dosage is in the 
range of about 0.01 to 100 mg/kg; and such therapy may 
extend for a number of weeks or months. 

15 4 ' 

When administered in accordance with the invention, no 
unacceptable toxicological effects are expected with the 
compounds of the invention. 

20 The following Examples illustrate the preparation of 

pharmacologically active compounds of the invention. The 
following Descriptions illustrate the preparation of 
intermediates to compounds of the present invention. 
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5-Amino-l , 2-r)i mPt-h y i-3- et hv1 -lH-indoJp _nvi 



5 The title compound was prepared using a procedure similar to 
that described by P. Fludzinski et_al i n j. Me d . C hem., 
1986, 29,2415. 



Description 7 

10 



l-Methyl-5-nitrn-iw -j ndole 



To a stirred suspension of sodium hydride (5.0g; 167 mM) in 
damethylformamide (200 ml) at 0°C under nitrogen was added 

15 5-n.troindole (25g; 154 mM) in dimethyl formamide . After 
stirring for 0.5h, iodomethane (10.5ml; 168mM) in 
dimethylformamide (50 ml) was added,' and stirring was 
continued for 2h. The reaction mixture was then quenched 
with water, and poured onto excess water, with stirring. 

20 Filtration afforded the title compound (27. 4g; 94%) 
I ' " 

NMR (CDCI3) 5; 

3-88 (3H, S ), 6.68 (1H, d, J= 3 ) 7.21 (1H, d, J-3) 7.34 
25 (1H, d, j-8) 8.13 (1H, dd, j-8, 2) 8.59 (1H, d, j-2) . 

. De scription ? 

. 5-Amino-l . -methvl-iH-indnlP ( rm ' 
30 

A mixture of the nitroindole (D2) (5g; 28.4 mM, and S% 
palladium on charcoal in ethanol (300 ml) was hydrogenated 
- J* 60 p.s.i. (4.1, x 10 5 Pa) at rQom temperature fQr 3h> 
Removal of the catalyst by filtration followed by 
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evaporation of the solvent gave the title compound (3.39g ; 
95%) . 

NMR (CDC1 3 ) 8: 

5 

3.20 (2H, broads), 3.70 (3H, s) , 6.28 (1H, d, J=3) 

6.68 (1H, dd, J=8, 2), 6.92 (1H, d, J=2), 6.96 (1H, d, J=3) , 

7.12 (1H, d, J=8) 

10 Description 4 

3-Pvridvl isocvanate (D4) 

The title compound was prepared from 3-pyridinecarbonyl 
15 azide in toluene using a procedure similar to that described 
by L.S. Trifonov et al in Helv. Chim.. Acta, 1987, 70, 262. 

Description 5 

20 5-Nitro-l. 2. 3-trimethvl-lH- indole (D5) 

The title compound was prepared in 99% yield from 2,3- 
dimethyl-5-nitroindole using a procedure similar to that in 
Description 2. 
25 • 

NMR (CDCI3) 5: 



2.28 (3H, s), 2.38 (3H, s) , 3.71 (3H, s) , 7.22 (1H, d, J=8) , 
8.06 (1H, dd, J=8, 2), 8.46 (1H, d, J=2) . 

30 
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Description 6 

5-Amino-l, 2, 3-t-ri methvl-lH-indnl c p g< 

s The title compound was prepared in 91% yield from the 
nitroindole (D5) using a procedure similar to that in 
Description 3 . 

NMR (CDCI3J 5 ; 

10 

2.18 <3H, s), 2.29 <3H, S > , 3.00 (2H broad s) , 3.57 <3H, s, , 

6.60 (1H, dd, J= 8 , 2, 6.80 <1H, d, j. 2) , 7 . 03 (1H# ^ J=8)> 

Description 1 

. IS 

5-Nitro-l-rro PY i-T H-indolP fr>7) 

The title compound was prepared in 96% yield from 5- 
nitroindole and propyl iodide using a procedure similar ^ 
20 that in Description 2. 

* 

NMR (CDCI3) 5: 

0.96 (3H, t, J=7) , 1 qn /<? H u. . , _ 

>> -L-ao (2H, h, J=7), 4.13 (2K, t, J=7) , 

2S 6.68 ,1H. d , ,.3,, 7. J6 UH , d , ,.3,, 7 . 37 
8.10 (1H, dd, J-8, 2), 8.59 (l H , d. j. 2) . 

Description 8 
30 5-Amino-l-propvl-t H-indolg (nfl^ 

The title compound was prepared in 100% yield from the 
nitroindole (D7) using a procedure similar to that in 
Description 3. 

35 
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NMR (CDCI3) 5: 

0,91 <3H, t, J=7, 1.83 (2H, h, J=7) , 3,38 (2H, broad s) , 
4.02 <2H, t, J=7), 6.29 (1H, d, j-3) , 6.68 (1H, dd, J=8, 2), 
5 6. 93 (1H, d, J=2), 7,01 (1H, d f J=3) , 7.14 <1H, d, J-8) . 

Description 9 

l-Methyl-4-nitro-lH- indole (D9) 

10 

To a stirred suspension of sodium hydride <0.l4g; 3. 41 mM) 
in dimethylformaraide (10 ml) at 0°C under nitrogen iras added 
4-nitroindole (0.5g; 3.1 mM) in dimethylf ormamide. A^ter 
stirring for 0.5h, iodomethane (0.21 ml; 3.41 mM) in 
is dimethylformamide (1 ml) was added, and stirring was T . 
continued for Ih. The reaction mixture was then quenched 
with water, and poured onto excess water with stirring. 
Filtration afforded the title compound (0.5g; 92%) , 

r 

20 NMR (CDCI3 5: 

3.89 (3H, s), 7.30 (3H, m) , 7.66 (1H, d, J=8) , 8.15 (1H, d, 
J=8) . 

25 Description 10 

4-Amino-l-methvl-lH-indole (DIP) 

A mixture of the nitroindole (D9) (0.5g; 2.8 mM) and 5% 
30 palladium on charcoal in ethanol (75 ml) was hydrogenated at 
60 p.s.i. (4.14 x 10 s Pa) at room temperature for 2h. 
Removal of the catalyst by filtration followed by 
evaporation of the solvent gave the title compound (0.44g; 
97%) . 
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3.76 (3H, s) , 6.42 (1H, d, J=2) , 6.45 (1H, d, J-8) , 6.81 

<1H, d, J=8), 6.96 (1H, d, J=2) , 7.05 (1H, t, J=8) . 

5 

Description 11 

l-Methyl-6-nitro-lH-indole (DID 

10 To a solution of sodium hydride (0.27g; 6.8mM) in 

dimethyl formamide (4 ml) at 0°C under nitrogen, was added 6- 
nitroindole (lg; 6.2mM) in dimethyl formamide (12 ml). After 
stirring at room temperature for 0.5h, iodomethane (0.42 ml; 
6.8 mM) in dimethylf ormamide (1 ml) was added and stirring 

15 continued for lh. The reaction mixture was then quenched 
with water, and poured onto excess water with stirring. 
Filtration afforded the title compound (1.03g; 94%). 

NMR (CDCI3) 5: 

2 j 

3.60 (3H, s), 6.60 (1H, d, J=4) , 7.35 (1H, d, J=4),- ^ 
7.55 (1H, d, J=10), 8.10 (1H, dd, j-10, 2), 8.34 
(1H, d, J=2) 

25 Description 12 

6-Amino-l-methvl-lH-indole (D17) 

A mixture of the nitroindole (Dll) (0.8g; 4.55 mM) and 5% 
30 palladium on charcoal in ethanol (150 ml) was hydrogenated 
at 60.p.s.i. (4.14 x 10 5 Pa) at room temperature for 2h. 
Removal of the catalyst by filtration followed by. 
evaporation of the solvent gave the crude product. 
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Chromatography on silica using dichloromethane as e.luant 
afforded the title compound (0.3g; 45%), 

NMR (CDC1 3 ) 5: 

5 

3.68 (3H, s), 6.38 (1H, d, J=3) , 6.S5-6.65 (2H, m) , 6.88 

(1H, d, J-3), 7.40 (1H, s, J-10) . 

Description D13 

10 

3-Methylaminopyridine (D13) ' 

A mixture of 3-aminopyridine (5.7 6g; 60 mM) in 
triethylorthoformate (4 9 ml) was refluxed with stirring for 

15 5h. The excess solvent was removed in vacuo to give an oil 
(8.53g, 93%) . The oil was dissolved in ethanol (30 ml) and 
cooled in ice. To this solution was added sodium 
borohydride (2.58g, 68.3 mM) portionwise and left to stir at 
room temperature for 17h. The solution was cooled in an ice. 

20 bath, and! water added slowly (3 ml), followed by 5N HCJ. 
until no further evolution of gas was observed. The pu was 
adjusted to 7 , then extracted using ethyl acetate, washed 
with water, dried and evaporated to give an oil (5.10g; 
83%) . Chromatography on silica using dichloromethane as 

25 eluant afforded the title compound (1.43g; 22%). 



NMR (CDCI3) 8: 2.82 (3H, s) , 4.12 (1H, s) , 6.87 (1H, 

dd, J=8,3), 7.09 (1H, m) , 7.95 (1H, dd, 
J-3, 1) , 8.02 (1H, d, J- 3) . 

30 
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Description 14 

N- a-Methvl-iH-indol-5-vll formamide (D14) 

5 To acetic anhydride (1.68 ml; 15 mM) at 0°C was added 98% 
formic acid (0.8 ml; 21 mM) dropwise under a nitrogen 
atmosphere, to generate acetic formic anhydride. The 
solution was heated at 50-60°C for 2h then cooled to room 
temperature. Dichloromethane (2 ml) was added and the 

10 solution was cooled to -20°C before adding a solution of 
aminoindole (D3) (Ig, 6.88 mM) in dichloromethane (4 ml). 
The mixture was stirred at room temperature for 17h then 
evaporated to dryness to give a brown oil (1.34g) 
Chromatography on silica using ethyl acetate as eluant 

15 afforded the title compound (1.05g; 88%) . 

NMR (CDCI3) 5: Complex spectrum due to amide isomers 

. Found; M + 174 
20 C 10 H 10 N 2 O requires 174 

Description 15 

1 -Methyl -5-methyl amino- 1H- indole (D15) 

25 

To a suspension .of lithium aluminium hydride (0.33g; 8 . 7 mM) 
in dry tetrahydrofuran (15 ml) at 0°C under a nitrogen 
atmosphere was added the amide (D14) (l.Og; 5.74 mM) . The 
solution was left to stir at room temperature for 17h, 

30 cooled to 0°C and then water (3.5 ml), 5N sodium hydroxide 
solution (3.5 ml) and then water (5 ml) added in that order. 
The solution was left to stir for 10 min, then filtered and 
evaporated to give a brown oil (0.89g). Chromatography on 
silica using dichloromethane as eluant gave the title 

35 compound (0.57g; 62%) . 
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NMR (CDCI3) 5: 



2.9 (3H, s), 3.52 (1H, s) , 3.73 (3H, s) , 

6.33 (1H, d, J=3), 6.69 (1H, dd, J=8,l), 

6.87 (1H, d, J-l) , 6.97 (1H, d, J=3) , 

7.16 (1H, d, J=8). 



5 

Description 16 

1 T 4-Dimethyl-5-nitroindole (D16) 

10 The title compound was prepared from l-methyl-5-nitroindole 
(D2) using a procedure similar to that described by 
G.Bartoli et al in J.Org.Chem. 1986, 51., 3694 and 
Tetrahedron 1987, 43., 4221. This gave a yellow solid, m.p. 
120-3°C, in 64% yield. 

IS 

NMR (CDCI3) 5: 2.84 (3H, s) , 3.83 (3H, s) , 6.71 (1H, d, 

J-3), 7.18 (1H, d, J=3), 7.20 (1H, ri, 
J=8) , 7.99 (1H, d, J=8) . 

20 Found: M + 190 . | 
C 10 H 10 N 2°2 re< ? u i res 190 

Found: C, 63.0; H, 5.3; N, 14.6%. C l0 H L0 N 2 O 2 requires C, 
63.1; H, 5.3; N, 14.7% 

25 

Description 17 

5-Amino-l, 4-dimethvlindole (D17) 



30 The title compound was prepared from 1, 4-dimethyl-5- 

nitroindole (D16) by catalytic hydrogenation as described in 
Description 3. This gave a dark purple oil in 92% yield. 
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NMR (CDCI3) 3: 2.34 (3H, s) , 3.1 (2H, bs) , 3.72 <3H, 

s), 6.37 (1H, d, J=3), 6.71 (1H, d, 
J=8), 6.98 (1H, d, J-3), 7.02 (1H, d, 
J=8 ) . 

5 

Description 18 

N- f l-Methv] -iH -indol-5-vl) -N' - (3-benzvloxvnyrid-2-vl) urpa 
(D18) 

10 

The title compound was prepared from S -amino- l -methyl- 1H- 
indole (D3) , carbonyl diimidazole and 2-amino-3- 
benzyloxypyridine using a procedure similar to that 
described in Example 1 . 

15 

NMR (D 6 -DMSO) 5: 3.80 <3H, S ), 5.44 (2H, s) , 6.40 <1H, d, 

J=6), 7.35 (7H, m), 7.61 (2H, dd, 
J-13,3), 7.80 <2H, d f J=3), 7.94 (2H, d, 
J=6) . ' 

20 

Description 19 

3-Ethvl-2-methvl-5-n itro-lH-indolP fm q\ 

2S The title compound was prepared using a procedure identical 
to that described by P. Fludzinski et al in J.Med.Chem., 
1986, 29, 2415. 

Description ?n 

30 

1, 3-Dief hyl-7- methvl-5-nitro-lH-indole fn?n) 

The title compound was prepared in 92% yield from the 
nitroindole (D19) , sodium hydride, and iodoethane using a 
35 procedure similar to that described in Description 2. 
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NMR (CDCI3) 5: 1.23 (3H, t, J=8), 1.36 (3H, t, J=8) , 

2.40 (3H, s>, 2.73 <2H, q, J=8), 4.12 

(2H, q, J=8), 7.21 (1H, d, J=9) , 8.02 

(1H, dd, J=9, 2), 8.49 <1H, d, J=2). 

5 

Description 21 



5-Amino-l. 3-diethvl-2-methvl-lH-indole (D21) 

10 The title compound was prepared in 86% yield from the 
nitroindole (D20) using a procedure similar to that in 
Description 3. 

NMR (CDCI3) 5: 1.22 (3H, t, J=8) , 1.37 (3H, t, J=8) , 
15 2.39 (3H, S), 2.75 (2H, q, J=8) , 4.14 

(2H, q, J=8), 7.26 (1H, d, J=8) , 8.04 
(1H, dd, J=8, 1), 8.50 (1H, d, J=l) . 

Description 22 

20 i 
2-Methyl-5-nitro-3-propyl-lH-indole (D22) 

The title compound was prepared in 94% yield from the 4- - 
nitrophenylhydrazone of 2-hexanone using the method of 
25 FludzinsJci et al described in J.Med. Chem., 1986, 29, 2415. 

NMR (CDCI3) 5: 0.94 (3H, t, J=8), 1.65 (2H, ra, J=8) , 

2.38 (3H, s), 2.65 (2H, t, J»8) , 7.22 

(1H, d, J=9), 7.98 (1H, dd, J=9, 2), 

30 8.15 (1H, s), 8.45 (1H, d, J=2) . 
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Description 23 

1 , 2-Dimethvl-5-n itro-3-propyl-lH-indole (D23) 

5 The title compound was prepared in 8 9% yield from the 
nitroindole (D22) using a procedure similar to that in 
Description 2. 

NMR (CDC1 3 ) 5: °- 90 OH, t< J= fl )/ 1-55 (2H, m, J=8) , 
10 2.34 (3H, s), 2.70 (2H, t, J=8) , 3.72 

(3H, s), 7.55 (1H, d, J=9), 7.92 (1H, 
dd, J=9, 2), 8.35 (1H, d f J=2) . 

Description 24 

is 

5-Aiaino-l. 2- dimethyl-3-propyl-lH-indole (D24) 

The title compound was prepared in 92% yield from the 
nitroindole (D23) using a procedure similar to that in " 
20 Description 3. 

! 

NMR (CDCI3} 5: 1.10 (3H, t, J=8), 1.75 (2H, m, J=8) , 

2.42 (3H, s), 2.75 (2H, t, J=8) , 3.65 
(3H, s), 3.95 (2H, s) , 6.65 (1H, d, 
25 J-9)/ 6.92 (1H, s), 7.14 (1H, d, J-9) . 

Description 25 

3-n-Hexvl-2-methv l-5-nitrn-iH-indole (D25) 

30 

The title compound was prepared in 72% yield from the 4- 
nitrophenylhydrazone of 2-nonanone using the method of 
Fludzinski et_al described in J.Med.Chem., 1986, 29, 2415. 
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NMR (CDCI3) 5: 0.90 (3H, m) , 1.30 (6H, m) , 1.60 <2H, 

n»), 2.42 (3H, s) , 2.68 (2H, t, J=7) , 
7.22 (1H, m) f 8.04 (1H, m) , 8.20 (1H, 
s) , 8.45 (1H, d, J=l) . 

s 

Description 26 

1. 2-Dimethvl-3-n-hexvl-5-nitro-lH-indole (D26) 

10 The title compound was prepared in 74% yield fros the 
nitroindole (D25) using a procedure similar to that in 
Description 2. 

NMR (CDCI3) 8: 0.88 (3H, m) , 1.30 (6H, m)-, 1 58 (2H f 

15 m), 2.35 (3H, s) , 2.70 (2H, in), 3.65 

(3H, s), 7.1S (1H, d, J-9), 7.94. (1H, 
m) , 8.46 (1H, d, J=l) . 

Description 27 

20 

5- Ami no- 1 , 2-dimethvl-3-n-hexvl-lH-indole (D27) 



The title compound was prepared in 84% yield from the 
nitroindole (D2 6) using a procedure similar to that 1 
25 Description 3. 



NMR (CDCI3) 5: 0.88 (3H, m) , 1.30 (6H, m) , 1.55 (2H, 

m), 2.28 (3H, s) , 2.62 (2H, t, J=8) , 

2.98 (2H, s), 3.55 (3H, s) , ' 6.58 (1H, 

30 m), 6.80 (1H, d, J=l), 7.0 (1H, d, J=8) . 
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Eth yl 2-Oxopentanoate (D28) 

5 The sodium salt of 2-oxopentanoic acid (l.OOg, 7.25 mM) was 
taken up in water and acidified to pH 1. The solution was 
extracted with ethyl acetate (3 x 100 ml), dried and 
solvents removed in vacuo . The resulting oil (0.67g) was 
taken up in ethanol (SO ml) and Amberlyst 15 added (0.67g). 
10 The suspension was stirred over 48h, the resin filtered off 
and solvents removed in vacuo to give the title compound as 
a "slightly coloured oil (0.54g; 64%).. 

NMR v:DCl 3 ) 5: 0 . 95 (3H, t, J=7) , 1.38 (3H, t, J-7) , 1.55 
IS ' (2H, m), 2.32 (2H, t, J=6) , 4.32 (2H, q, 

J=7) . 

De scription 29 

20 Ethyl 2-oxopentanoate 4-nitrophenylhydrazone (D29) 

To a solution of the ester (D28) <0.53g, 3 . 6 mM) in ethanol 
(20 ml) was added 4-nitrophenylhydrazine (0.56g, 3.6 mM) and 
th« suspension stirred for O.Sh. Concentrated hydrochloric 
25 ac -. (2 ml) was added to give a brown solution. After 
stirring for 0.5h the solution was cooled in ice and the 
precipitated title compound filtered off (0.72g; 69%) . 



NMR (CDC1 3 ) 5: 1.02 (3H, m) , 1.40 (3H, m) , 1.62 (2H, ra) , 
30 2.60 (2H, m), 4.32 (2H, m) , 7.28 (2H, ra) , 

8.15 (2H, m) , 8.30 (1H, s) . 
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?-Ethyl-5-nitro-lH-indole (D30) 

S The 4-nitrophenylhydrazone of ethyl 2-oxopentanoate (D29) 
(0.72g, 2.60 mM) was heated to reflux for 16h in 
concentrated hydrochloric acid- After cooling to room 
temperature the precipitated solid was filtered off. 
Chromatography on silica using dichloromethane as eluant 
10 gave the title compound as a yellow solid (0.22g; 45%). 

NMR (CDC1 3 ) S: 1.35 (3H, t, J=8) , 2.80 (2H, q, J«7} , 7.12 

(1H, ra), 7.40 (1H, d, J=10) , 8.12 (1H, dd, 

J=6, 1), 8.44 (1H, s), 8.60 (1H, m) . 

15 

Description 31 

. 3-Ethvl-l-methvl-5-nitro-lH-indole (D31) 

20 The title compound was prepared in 95% yield from the 

corresponding indole (D30) following a procedure similar to 
that in Description 2. 

NMR (CDCI3) 5: 1.3 (3H, t, J=7) , 2.0 (2H, q, J-7), 3.82 
25 (3H, s), 6.98 (1H, s), 7.27 (1H, d, J-8) , 

8.12 (1H, dd, J=7, 1), 8.55 (1H, d, J=l) . 

Found: M + 204 
C 16 H 12 N 2^2 rec I u i res 204. 

30 



WO 93/18026 PCT/GB92/00381 

-29- 

Description 32 

5-Amino-3-ethvl-l -methyl- lH-indole (D32) 

5 The title compound was prepared from the corresponding 
nitro-indole (D31) in 98% yield following a procedure 
similar to that in Description 3, 

NMR (CDC1 3 ) 5: 1.25 <3H, m) , 2.70 (2H, q, J=8), 3.64 <3H, 
10 s), 6.62 (1H, m), 6.71 (1H, s) , 6.78 (1H, 

m) , 7.06 (1H, m) . 

Description 33 

IS Phenyl N- ( l-Methvl-lH-indol-5-vl) carbamate (D33) 

To a solution of phenyl chlorof ormate (2.21 ml; 17.4 mM) in 
dry tetrahydrofuran (30 ml) , cooled in a carbon 
tetrachloride / solid carbon dioxide bath, was added 5- 

20 amino-l-methylindole (D3) (2.31g; 15.8 mM) followed by 

triethylaraine (2.40 ml; 17.4 mM) . The mixture was stirred 
for 45 min at -20°C (bath temp.), then evaporated and the 
residue was dissolved in ethyl acetate, washed with brine, 
dried and evaporated to give the title compound (4.29g; 

25 100%), m.p. 103-107°C (EtOAc/petrol) . 

NMR (CDCI3) 5: 3.80 (3H, s) , 6.45 (1H, d, J=3) , 6.93 <1H, 

broads), 7.05. (1H, d, J=3) , 7.25 (5H f m) , 

7.40 (2H, dd, J=8, 8), 7.74 (1H, broads). 

30 
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Description 34 

7-ni mpt:hvlamino-5-nit:roPVri dine (D34) 

5 2-Chloro-5-nitropyridine (1.58g, 10 mM) was treated with a 
33% w/w solution of dimethyl amine in methylated spirit (18 
ml, 100 mM) . An exothermic reaction ensued, with formation 
of a yellow solid. After 0.5h the solid was filtered off. 
The filtrate was evaporated and the residue was combined 
10 with the yellow solid, and all material was dissolved in 
dichloromethane. This solution was washed with water and 
brine, dried and evaporated, to give the title compound 
(1.64g; 98%), m.p. 146-149°C. 

15 NMR (CDC1 3 ) 5: 3.25 <6H, s) , 6.48 (1H, d, J=10) , 8.20 (1H, 

dd, J-10,3), 9.06 (1H, d, J=3) . 

Found: M + 167 
C 7 H 9 N 3 0 2 requires 167. 
20 i 

Description 35 

5-Amino-2~dimethylaminopvridine (D35 ) 

2S 2-Dimethylamino-5-nitropyridine (D34) (1. 64g, 9.8 mM) was 
stirred with 10% palladium on charcoal (0.l6g) in -Pthanol 
(200 ml) under 1 atroos . of hydrogen. After 6h the catalyst 
was filtered off onto Kieselguhr and the filtrate was 
evaporated. The residue was dissolved in diethyl ether, 

30 filtered again, and chromatographed on silica gel (50g) 
using ether as eluaiit. The eluted product was purified 
further by extraction with petrol (bp 60-80°C) to give the 
title compound as a reddish oil (0.66g; 49%) . 
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NMR (CDC1 3 ) 5: 3,00 <6H, s) , 6.47 (1H, d, J-9) , 6.99 <1H, 

dd, J=9, 3) , 7.78 (1H P d, J=3) . 

Found: M + 137 
5 C 7 H 11 N 3 requires 137 

Description 36 

3-Isopropyl-2-methvl-5-nitro-lH-indole (D36) 

10 

The title compound was prepared in 62% yield from the 4- 
nitrophenyl hydrazone of 4-methyl-2-pentanone using the 
method of Fludzinski et al described in J. Med. Chem., 1986, 
22, 2415. 

15 

NMR (CDCI3) 5: 1.42 (6H, d r J=6) , 2.42 (3H, s) , 3.20 <1H, 
m)/7.28 (1H, m), 8.03 <1H, dd, J=7,l), 8.12 <1H, s) , 8.60 
(1H, m) . 

20 Description 37 

1 , 2-Dimethvl- 3- isopropyl-5-nitro-lH- indole (D37) 

The title compound was formed in 85% yield from the 
25 nitroindole (D36) following a procedure similar to that in 
Description 2. 

NMR (CDCI3) 5: 1.47 (6H, d, J=7) ,. 2.42 <3H, s) , 3.20 (1H, 
m), 3.68 (3H, s) , 7.24 (1H, m) , 8.04 (1H, m) , 8.62 (1H, m) . 

30 

Description 38 

5-Amino-l , 2-dimethYl-3-isopropyl-lH-indole (D38) 



35 The title compound was formed in 57% yield from the 

nitroindole (D37) following a procedure similar to that in 



WO 93/18026 PCT/GB92/00381 

-32- 

Description 3 . 



NMR (CDCI3) 5: 1.35 (6H, d, J=7) , 2-30 <3H, s), 3.15 (1H, 
m), 3.55 (3H, s) , 6.60 (1H, m) , 7.05 (2H, m) . 

5 

Kvample 1 

N- (1 , 2-Dimethyl-3-ethvl-lH-indol-5-vl) -N' - (3-pvridvl) urea 
hydrochloride (El) 

10 

To a solution of the aminoindole (Dl) (0.71g; 3.78mM) in 
dichloromethane (13,5ml) at 0°C was added a 12.5% solution 
of phosgene in toluene (3.28ml; 3.79mM). After stirring for 
0.5h, triethylamine (1.15ml) was added and stirring was 

15 continued for 0.5h. A solution of 3-aminopyridine (0.34g; 
3.6mM) in dichloromethane (10ml) was then added f and 
stirring continued for 3.5h at room temperature. Several 
drops of aqueous sodium hydroxide were, added to the rerr.ticn 
mixture which was vigorously stirred for 0.5h. The reaction 

20 mixture was diluted with water and extracted with 

dichloromethane. The combined organic extracts were v-^hcd 
with brine , dried over sodium sulphate and evaporated to 
dryness. Chromatography on silica using dichloromethane.: as 
eluant afforded the title compound (0.2g; 17%) which was 

25 converted to the hydrochloride salt using hydrogen chloride 
in ether/ethanol, m.p. 158-165°C. 

NMR (Dg-DMSO) 5: 

1.12 (3H f t, J=8), 2.31 (3H, s), 2.63 (2H, q, J-8) , 3.61 
30 (3H, s), 7.02 <1H, m), 7.28 (1H, d, J=10) , 7.64 (1H, s) , 

7.89 (1H, m), 8.31 (1H, m) , 8.45 (1H, d, , 9.13 (1H, s) , 

9.22 (1H, s) , 10.12 (1H, s) . 

Found: M + 308.1640 
35 C i8 H 2 qN 4 0 requires 308.1637 
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N- (l-Methyl-lH-indol-5-yl) -N' - (3-pvridvl) urea hydrochloride 
(E2) 

5 

Method A 



The title compound was prepared from 5-amino-l-methyl- 
lH-indole (D3) , phosgene and 3-aminopyridine using a 
10 procedure similar to that described for Example 1, in 27% 
yield m.p. 175-180°C. 

NMR (dg-DMSO) 5: 3.76 <3H, s) , 6.34 <1H, d, J=2) , 7.16 
(1H, dd, J=8, 2), 7.29 <1H, d, J=2) , 7.37 (1H, d, J=8), 
15 7.70 (1H, s), 7.87 (1H, dd, J=8, 8), 8.30 (1H # m) , 8.45 
(1H, J=8), 9.08 (1H, m) , 9.24 <1H, s) , 10.03 (1H, s) . 

Found: M + 266.1667 
C 1S H 14 N 4° re( ? ui ^es 266.1667 

2Q 

Method B 

A solution of the aminoindole (D3) (1.95g; 13 mM) in 
25 dichloromethane (20 ml) was added dropwise to a solution of 
3-pyridyl isocyanate (D4) (prepared from 3-pyridinecarbonyl 
azide (2.l4g; 15mM) in toluene) at room temperature. The 
reaction mixture was stirred for 17h, then cooled, and the 
precipitate filtered off to give the crude product (3.36g; 
30 95%) . This was dissolved in hot ethanol and ethereal 

hydrogen chloride added to afford the title compound as its 
hydrochloride salt (3.1g; 80%) identical with the material 
prepared by method A. 
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Example 3 

N- ( 1.2. 3-Trimethvl-lH-indol-5-vl) -N' - (3-pvridvl* urea 
hydrochloride (E3) 

5 

The title compound was prepared in 51% yield from 5-araino- 

1, 2, 3-trimethyl-lH- indole (D6) , phosgene and 3-am±nopyridine 

using a procedure similar to that in Example 1, m.p. 330°C. 

10 NMR (Dg-DMSO) 5: 

2.12 (3H, s), 2.30 (3H, s) , 3.60 (3H, s) , 7.04 (1H, dd, 

J-9, 2), 7.27 (1H, d, J=9) , 7.58 (1H, d, J=2) , 7.39 

(1H, dd, J=9, 9), 8.32 (1H, m) , 8.44 (1H, d, J=6) ; 9.11 

15 (1H, d, J=2), 9.28 (1H, s) , 10.22 (1H, s) . 

Found: 294.1485 
C 17 H 18 N 4° requires: 294.1481 

i 

20 Example 4 1 

N- (l-Propvl-lH-indol-5-yl) -N' - (3-ovridvl) urea oxalate (E4) 

The title compound was prepared in 4 3% yield from 5-amino-l- 
25 propyl-lH- indole (D8) and 3-pyridyl isocyanate <D4) using a 
procedure similar to that in Example 2 (Method B) , *"he 
product being isolated as the oxalate salt, m.p. 16 -169°C. 

NMR (Dg DMSO) 5: 

30 

0.82 (3H, t, J=7), 1.76 <2H, h, J=7) , 4.10 (2H, t, J=7) , 
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10 



6.37 <1H, d, J=3), 7.13 (1H, d, J=9) , 7.34 (1H, d, J=3) , 

7.40 (1H, d, J=9), 7.44 (1H, m) , 7.69 (1H, s) , 8.05 (1H, m) , 

8.24 (1H, d, J=6), 8.67 (1H, s) , 8.73 (1H, d, J=2) , 8.97 
(1H, s)'. 

Found: M + 294.1485 

C 17 H 18 N 4° retires 1 294.1481 

Example. 5 

N- (l-Methyl-lK-indol-4-yl) -N' - (3-pyridvl) urea hydrochloride 
(E5) 



15 




20 ? 

A solution of the aminoindole (D10) (0. 44g; 3.01 mM) in 
dichloromethane (10 ml) was added dropwise to a solution of 
j--pyridyl isocyanate (D4) (prepared from 3-pyridine carbonyl 
azide. (O.Slg; 3.4 mM) in toluene) at room temperature. The 
25 reaction mixture was stirred for 17h, then cooled and the 
precipitate filtered off to give the crude product (lg; 
100%7 . This was dissolved in hot ethanol and ethereal 
hydn gen chloride added to afford the title compound as its 
hydrochloride salt (0.74g; 81%), m.p 238°C. 

30 

NMR (Dg DMSO) 5: 



3.79 (3H, s), 6.80 <1H, d, J=3) , 7.11 (2H, dd, J=6, 6), 
7.30 (1H, d, J=3), 7.70 (1H, dd, J=6, 2), 7.90 (1H, m) , 
35 8 .33 (1H, d, J=6), 8.49 (1H, d, J=3) , 9.13 (1H, d, J=2) , 
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Found: M + 255.1170 
C 15 H 14 N 4 0 requires: 2 66.1167 

Example 6 

5 

N- ( 1 -Methvl- lH-indol-6-yl) -N' - (3-pyridyl) urea hydrochloride 
(E6) 



10 




IS 

A solution of the aminoindole (D12) (0.3g; 2.05..I4) in 
dichloromethane (10 ml) was added dropwise to a solut."' jn o:T 
3-pyridyl isocyanate (D4) (prepared from 3-pyridinec<. j.];onyl 
azide (0.28g; 2.26 mM) in toluene) at room t emperrtui:e . The 
reaction mixture was stirred for 17h, then cooled, anr* the 
precipitate filtered off to give the crude product (O.A3g; 
79%) . This was dissolved in hot ethanol and ethereal 
hydrogen chloride added to afford the title compound* as? th*2 
hydrochloride salt (0.35g; 56%), m.p. 215°C. 

25 

NMR (CDC1 3 ) 5: 

3.73 (3H, s), 6.36 (1H, d, J=2), 6.96 (1H, dd, J=ll, 2), 
7.24 (1H, d, J=2), 7.45 (1H, d, J=ll) , 7.75 UH, d, J=3) , 
30 7.90 (1H, m), 8.32 (1H, d, J=8) , 8.46 (1H, d, J=3), 9.13 
(1H, d, J=3), 9.49 (1H, s) , 10.25 (1H, s). 

Found: c, 59.24; H, 4.96/ N, 18.38. 

C 15 H 15 N 4 OC1 requires: C, 59.50; H, 4.99; N, 18.51 

35 



WO 93/18026 PCT/GB92/00381 

-37- 

Example 7 

N- (lH-Indol-5-vl) -N' ~ (3-pyridvl) urea hydrochloride (E7) 
5 Method A 

A solution of commercially available 5-aniinoindole (0.5g; 
3.8 mM) in dichloromethane (5 ml) was added dropwise to a 
solution of 3-pyridyl isocyanate (D4) (prepared from 3- 

10 pyridinecarbonyl azide <0.62g; 4.2 mM) in toluene) at room 
temperature. The reaction mixture was stirred for 2 days, 
then cooled and the precipitate filtered off, to give the 
crude product (0.54g; 57%), which was dissolved in ethanol 
and converted to the hydrochloride salt using hydrogen 

IS chloride in ether, m.p. 180-185°C. 

NI4R (D 6 -DMSC) 5:6.38 UH, s) , 7.11 (1H, d, J=8) , 7.35 (2H, 
m), 7.7 (1H, s), 7.92 (1H, m) , 8.35 (1H, d, J=8) , 8.49 (1H, 
d, J=3), 9.12 (1H, s), 9.39 (1H, s) , 10.41 (lH,"s), 11.7 
20 (1H, S) . | 

Found: M + 252 
C 14 H 12 N 4° rec I uires 252 

25 Method B 

Compound E7 may also be prepared by reacting 3-methyl-4- 
nitroaniline with 3-pyridyl isocyanate (D4) by the' procedure 
of Method A. The resulting nitrophenyl urea may be 
30 subjected to a Leimgruber synthesis by condensation with 
dimethylformamide dimethylacetal with heating followed by 
hydrogenation over palladium and charcoal at high pressure 
to effect formation of the indole. 
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Example 8 

N- (l-Methyl-iH-indol-5-vl) -N' -methvl-N' - (3- PV ridvl) urea 
(E8) 

5 

To a solution of carbonyl diimidazole (1.22g; 7.5 mM) in 
dichloromethane (10 ml) was added aminoindole (D3) (l.Og; 
6.85 mM) in dichloromethane (10 ml). After stirring at room 
temperature for 15 rain, the solution was evaporated to 
10 dryness- The residue was taken up in dimethyl formamide (10 
ml) and to this solution was added 3-methylaminopyridine 
(D13) (0-74g; 6.2 mM) in dimethylf orraamide (10 ml). The 
reaction mixture, was heated to 90°C for Ih, then cooled and 
added dropwise to water (200 ml) with vigorous stirring, 
is After cooling overnight, the precipitate was filtered and 
dried to give the crude product (1.99g). Chromatography on 
silica using dichloromethane as eluant afforded the title 
compound (Q.81g; 42%) , m.p. 58-60°C. 

1 20 NMR (CDC1 3 ) 8:3.40 (3H, s) , 3.75 (3H, s) , 6.18 (IH, j) , 

6.39 (1H, d, J=3), 7.02 <1H, d, J-3) , 7.09 <1H, dd, J* 1), 
7.21 (IH, d, J=8), 7.42 (1H, m) , 7.57 (IH, d, J=l), 7. ''5 
(IH, m), 8.59 (1H, dd, J=3,l), 8.70 (IH, d, J=l) . 

25 Found: M + 280 

C 16 H 16 N 4° squires 2 80 

Example 9 

30 N-Methvl-N- f l-methvl-lH-indol-5-vi) -M f - p-pvridvl) urea (E9) 

The title compound was prepared from i-methyl-5-methylamino- 
lH-indole (D15) and 3-pyridyl isocyanate (D4) using a 
procedure similar to that described for Example 2 Method B. 
35 The crude product was obtained in 45% yield. 
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Recrystallisation from ethanol afforded the citle compound, 
m.p. 168-170°C. 

NMR (CDCI3) 5:3.39 (3H, s) , 3.87 (3H, s) , 6.35 (1H, s) , 
5 6.55 (1H, d, J-3), 7.18 (3H, m) , 7.43 (1H, d, J»8) , 7.60 
(1H, d, J-l), 8.01 UH, m), 8.2 <2H, m) . 

Found: C, 68.55; H, 5.79; N, 19.92% 

C l6 H 16 N 4 0 requires C, 68.55; H, 5.75; N, 19.99% 

10 

Example 10 

N-Methvl-N- (l-methvl-lH-indol-5-vl) -W -methvl-N' - (3- 
pvridvDurea (E10) 

15 

To a suspension of 80% sodium hydride (0.06g; 2 mM) in 
dimethyl forraamide (5 ml) , was added the monomethyl urea (E9) 
(0.5g; 1.79 mM) . After stirring at room temperature for 
O.Shj methyl iodide (0.12 ml; 1.93 mM) was added dropwise. 

20 Stirring was continued at room temperature for lh f then 
heated at 50°C for lh. The reaction mixture was cooled in 
ice, then quenched with water. The mixture was then 
extracted with dichloromethane, washed with water, dried 
over sodium sulphate and evaporated to give the crude 

25 product (0.59g) . Chromatography on silica using 

dichloromethane as eluant afforded the title compound 
(0.31g; 60%) which was recrystallised from cyclohexane to 
give a white solid (160 mg) m.p. 91-92. 5°C. 

30 NMR (CDC1 3 ) 8:3.18 (3H, s) , 3.25 (3H, s) , 3.71 <3H, s) , 6.3 

<1H, d, J=3), 6.6 (1H, dd, J=8,l), 6.85 (1H, m) , 7.01 (4H, 

m) , a. 10 <2H, m) . 
«* 

Found: C, 69.57; H, 6.21; N, 19.04% 
35 C 17 H 18 N 4 0 requires C, 69.37; H, 6.16; N, 19.03% 
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N- (1-MethV l -lH-indol -S - V l ) - N / - (2-pyridy T Urea {E11) 

H H 



I 



Ell 



CH 3 



10 The title compound was prepared from 5-amino-l-methylindole 
(D3) and 2-aminopyridine using a procedure similar to that 
described for Example 8. The crude product was obtained in 
83% yield. Recrystallisation from ethanol afforded the 
title compound in 70% yield, m.p. 182-185°C. 

is 

NMR (CDC1 3 ) 5:3.8 <3H, s) , 6.42 <1H, d, J=3> , 6.9 (ifi, m) 
7.05 (1H, d, J=l), 7.2 (1H, d, J=8), 7.25 (1H, d, J-l) , 7.39 
(1H, dd, J=8, 1), 7.61 (1H, m>, 7.88 (1H, s) , 8.25 (1H, d 
J=3), 9.11 (in, S ), 11>18 (1Hr s) 

20 i 

Found: M + 266 
C 15 H 14 N 4° squires 266. 



Example 12 

25 



N- (1, 4-Dimethvl-lH-i nrtm - c - vl ) -n' - n. nv ^ H v! ^ „,-,. 
hydrochloride (E12) 

The title compound was prepared from 5-amino-l , 4- 
30 dimethylindole (D17) and 3-pyridyl isocyanate (D4) following 
the procedure described in Example 2 Method B. This gave a 
yellow-green powder in 21% yield. 

NMR (Dg-DMSO, 5:2.38 (3H, S), 3.76 (3H, s) , 6.45 (1H, d, 
35 J-3), 7.24 (2H, S ), 7.30 (1H, d, J=3) , 7.89 (1H, dd, J=8,5), 
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Found: M + 280 
C 16 H 16 N 4 0 requires 280 

Found: C, 57.8; H, 5.5; N, 16.9%. Ci6 H 16 N 4° .HC1.H 2 0 
5 requires C, 54.4, H, 5.7; N, 16.7% 

Example 13 

N- (l-Methvl-lH-indol-5-yl) -N f - (2-chloropyrid-3-yl) urea 
10 hydrochloride (E13) 

A stirred suspension of carbonyl diimidazole (0.34g, 2,1 mM) 
in dry dichloromethane (5 ml) was treated with a solution of 
5-amino-l-methyl-lH- indole (D3) {0.299, 2 mM) in dry 

15 dichloromethane (5 ml). After 0.25h the reaction mixture 
was evaporated to dryness, and the residue dissolved in 
dimethylformamide (10 ml) . 3-Amino-2-chloro-pyridine 
(0.23g, 22 mM) was added to the reaction mixture which was 
heated to 90°C for lh, then cooled and added to water (200 

20 ml) with vigorous stirring. The precipitate was filtered, 
dried and recrystallised from ethanol affording the title 
compound as an off white solid (0.25g; 42%) which was 
converted to the hydrochloride salt using hydrogen chloride 
in ether, m.p. 155°C. 

25 

WMR (D 6 -DMSO) 5:3.78 (3H, s) , 6.37 (1H, d, J=5) , 7,15 (1H, 
dd, J=12, 3), 7.30 (1H, d, J=5) , 7.40 (2H, m) , 7.72 (1H, d, 
J»3), 8.02 (1H, d, J=5), 8.49 (1H, d f J=3) , 8.6 (1H, d, 
J«12) , 9.34 <1H, s) . 

30 

Found: M + 299, 301 
C 15 H 13 N 4° cl squires 299, 301 
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N- (l-Methyl-lH- indol-5-vl ) -W - (2-chloropvrid-5-yl) urea 
hydrochloride (K14) 

5 

The title compound was prepared in 60% yield from 5-amino-l- 
methyl-lH-indole (D3) , carbonyl diimidazole and 5-amino-2- 
chloropyridine, using a procedure similar to that described 
in Example 13. m.p. 212°C. 

10 

NMR (Dg-DMSO) 5:3.78 (3H, s) , 6.32 (1H, d, J-5) , 7.15 (1H, 
dd, J=12,3), 7.28 (1H, d, J=5), 7.40 (2H, ra) , 7.70 (1H, d, 
J=3), 8.00 (1H, dd, J=12,5), 8.50 (1H, d, J=5) . 

IS Found: M + 299, 301 

C 15 H 13 N 4° cl requires 299, 301. 

Example 15 



20 N- (l-Methvl-lH-in dol-5-vU ~N' ~ (3-hvdroxvpvrid-2-Vl) ur ea 



25 




EL5 



| .HC1 
CH 3 

N- (l-Methyl-lH-indol-5-yl) -N' - (3-benzyloxypyrid-2-yl) urea 
(D18) (0.37g, l mM) was hydrogenated for 2h in ethanol (40 

30 ml) at atmospheric pressure and room temperature. The 
reaction mixture was filtered through kieselguhr, washed 
with ethanol. The filtrate was evaporated in vacuo to 
afford the title compound (0.21g, 74%) which was converted 
to the hydrochloride salt using hydrogen chloride in ether. 

35 m.p. 223°C. 
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NMR (Dg-DMSO) 5:3.78 (3H, s) , 6.39 (1H, d, J-5) , 6.95 (1H, 

m), 7.23 <2H, m), 7.3 (1H, d, J=5) , 7.39 (1H, d. J=12) , 7.83 
(2H, m) , 7 .95 (1H, s) . 

5 Found: M + 282 
C 15 H 14 N 4°2 requires 282 

Example 16 

10 N- (I. 3-Diethyl-2-methyl-lH-indol-5-vl) -N' - (3-pyr idyl) urea 
(E16) 

The title compound was prepared from the aminoindole (D21) 
and 3-pyridyl isocyanate (D4) using a procedure similar to 
is that described for Example 2 Method B. The crude product 
was obtained in 79% yield. Recrystallisation from ethanol 
afforc'td the title compound, m.p. 192-193°C. 

NMR (D 6 . DMSO) 8:1.12 (3H, t, J-8) , 1.20 (3H, t, J=8) , 2.31 
2« |(3H, r.) , 2.65 (2H, q, J=8) , 4.09 (2H, q, J=8) , 7.02 (1H, dd, 
j=9,3), 7.26 (1H, d, J=9) , 7.29 (1H, m) , 7.63 (1H, d, J=»3) , 
7.98 (1H, m) , 8.17 (1H, m) , 8.55 (1H, s) , 8.60 (1H, d, J=3) , 
8.74 (1H, s) . 

25 Example 17 

N- (1 . 2-Dimethvl-3-propyl-lH-indol-5-vl) -N' - (3-Pvridvll urpa 
hydrochloride (E17) 

30 The title compound was prepared from the aminoindole (D24) 
and 3-pyridyl isocyanate (D4) using a procedure similar to 
that described for Example 2 Method B, m.p. 132-134°C. 

NMR (Dg-DMSO) 5:0.88 (3H, t, J=8) , 1.54 (2H, m) , 2.28 (3H, 
35 s), 2.5.8 (2H, m), 3.62 (3H, s) , 7.04 (1H, d, J=4 ) , 7.28 (1H, 
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d, J=6), 7.60 (1H, s), 7.90 (1H, m) , 8.32 {1H # d, J=4) , 8.45 

(1H, d. J=6) , 9.12 (1H, s), 9.25 (1H, s) , 10.22 (1H, s) . 

Found: M + 322 

5 C 19 H 2 2 N 4° requires 322 



Example 18 



N- (1.2-Dimet hvl-3-n-hexyl-lH-indol-5-vl) -N' - (3-pvridvl) urea 
10 (E18) 

The title compound was prepared from the aminoindole (D27) 
and 3-pyridyl isocyanate (D4) using a procedure similar to 
that described for Example 2 Method B, the product being 
is isolated as the free base. * 

I 

NMR (D 6 DMSO) 5:0.84 (3H, m) , T..25 (6H, m) , 1. 32 (2H, it) , 
2.30 <3H, s), 2.62 (2H, m) , 3.58 (3H, s) , 7.05 (1H, dd; J=8, 
2), 7.28 (1H, d, J=6), 7.60 (1H, s) , 7.90 (1H, m) , 8.32 (1H, 
20 m), 8.45 (1H, d, J=6), 9.15 (1H, m) , 9.25 (1H, s) , 10.35 I 
(1H, s) . 

Example 19 



25 N- (l-Methvl-lH- indol-4-vl) -N" - ( 4 -pvridyl ) urea hydrochloride 
(E19) 



NHCONH 



30 




E19 



CH. 



.HC1 



4-Amino-l-methyl-lH-indole (D10) (0.44g) was treated 
successively with phosgene (solution in toluene) and 4- 
35 aminopyridine as described in Example 1. The reaction 
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mixture was partitioned between dichloromethane and water, 
and filtered- The solid, the crude free base of the title 
compound, was filtered off and dried in vacuo * The filtrate 
was separated, and the organic portion was washed with 
5 brine, dried and evaporated to give an oil. The oil was 
chromatographed on silica using methanol /chloroform (0-10% 
methanol, gradient) as eluant, giving further crude free 
base. 

10 The two portions of free base were combined, and this 

material (0.49g) was suspended in ethanol (50 ml) at reflux. 
Briefly after removing from the steam bath, HC1 in ether 
(1.1 M f 3 ml) was added. The suspension was brought back to 
reflux, and then cooled. Filtration and drying gave the 

15 title compound (0.30g) as a grey-brown solid. 

' ; ' ; "nMR (D g -DMSO) 5:3.80 (3H, s) , 6.87 (1H, d, J=3) , 7.15 (2H, 
' m), 7.32 (1H, d, J=3), 7.73 (1H, d, J=7) , 7.95 (2H, d, J=6) , 
8.60 (2H, d, J=6), 9.76 (1H, s) , 11.84 <1H, s), 14.5 (v 
20 broad) . 

I 

Found: M + 266, c i5 H i4 N 40 requires 266 

Found: C, 55.89; H, 5.15; N, 17.20% 
25 C 15 H 14 N 4 0.HC1.H 2 0 requires C, 56,16; H, 5.34; N, 17.47% 

Example 20 

N-(3-Ethvl-l-methvl-lH-indol-5-yT ^ -m' - {3-Pvridyl) urea (E20) 

30 

The title compound was prepared in 82% yield from the 
arainoindole (D32) and 3-pyridyl isocyanate (D4) using a 
procedure similar to that described for Example 2, Method B, 
the product being isolated as the free base. 

35 
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™R (CDCI3) 5:1.26 ( 3H, t, j-7) , 2.68 (2H, q, j« 7) 3 „ 
OH, s>, 6.85 <1H, 3), 7.04 <1H, m> , 7.30 <2H, n , , 7 . 56 (1H 
s), 7.95 (1H, m), 8 . 15 (1H , m) f fl g5 ^ ^ ^ ( ^ ^ ' 

5 Found: M + 294, C 17 H 18 N 4 0 requires 294 



Example 21 



N- (1, 2-DimethVI - W t hvl-lH-i nrt, 0 l- 5 -^ } — m / - ( 2 - PVT -iH v1 > „ 
10 (E21) 



rea 



C 2 H S 



is 




(E21) 



The title compound was prepared from the 



aminoindole (01) , 



20 phosgene and 2-aminopyridine using a procedure similar to 
that described for Example 1, the product being isolated as 
the free base, m.p. 120-123°C, 

NMR (CDCI3) 5: 1. 22 (3Hr t# J=fi)/ (3Hf 
25 (2H, q, J=8), 3.64 (3H, s, , 6.91 (2H, m> , 7.19 (1H, d, J-9, 
7.28 (1H, »>, 7.60 (1H, m) , 7.77 (1 H , m> , 8.27 (2H, mi , 11 5 
(1H, broad s) . 



Found: C, 70.03; H, 6.36; N, 17.97% 
30 C 18 H 2Q N 4 0 requires C, 70.11; H, 6.54; N, 18.17% 
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N- (1, 2-Dimethvl-3-ethvl-lH-j ndol-5-vl 1 -N / - (4-ovridvl) urea 
hydrochloride (S22) 

5 



H H 

i < 



10 




.HC1 



The title compound was prepared in 47% yield from the 
arainoindole (Dl) , phosgene and 4-aminopyridine using a 
procedure similar to that described for Example 1, the 
15 product being isolated as the hydrochloride salt, m.p. 237- 
243°C. 

• tfHR (D 6 DMSO) 5: 1.12 (3H, t, J=8) , 2.30 (3H, s), 2.62 

(2H,. q f J=8) , 3.61 (3H, s) , 7.05 (1H, dd, J=9,2), 7.29 <1H, 

2d d, J=9), 7.64 (1H, d, J=2) , 7.90 (2H, d, J=6) , ,8.57 (2H, d, 

I 

J=6), 9,67 (1H, broad s) , 11.28 (1H, broad s) . 

Found: M + 308 
C 18 H 20 N 4° re< ? uires 308 

25 

Ex ample 23 

N- (l-Methvl-lH-indol-5-vl) -N f - (2-dimethvlamino-5- 
pyridvl) urea (E23) 

30 

5-Ainino-2-dimethylaminopyridine (D35) (0.137g; 1 mM) was 
stirred with 80% sodium hydride (66 mg; 2.2 mM) in dry 
dimethyl formaraide (5 ml) for 15 min at room temperature 
under nitrogen. The phenyl carbamate (D33) was then added 
35 and the mixture was stirred overnight at room temperature. 
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Solvent was then removed in vacuo and the residue was 
dissolved in dichloromethane/methanol, washed with water and 
brine, dried and evaporated. The residue was triturated 
with dichlororaethane /petrol, and the solid material was 
s chromatographed on silica gel and eluted with 2% 
methanol/dichloromethane. This gave the title compound (60 
mg; 19%), m.p. 220-226°C. 



10 



NMR (Dg DMSO) 5:2.98 (6H, s), 3.75 (3H, s) , 6.32 (1H, d, 
J=3) f 6.62 (1H, d, J=9), 7.11 (l Hf d, J=8), 7.26 (1H, d f 
J=3), 7.31 (1H, d, J=8), 7.66 (2H, m) , 8.10 (1H, d, J=3) , 
8.20 UH, s) , 8.38 (1H, s) . 

Found: M + 309 
15 C 17 H 19 N 5 0 requires 30 9 

Example 24 

N- (1. 2-Dime»t» hvl-3-isopropvl-lH-indol-5-vl) -N' - (3- 

20 .PVridvl) urea hy ri rochloririp (E2*) 
1 1 — 

The title compound was prepared from the amino indole (D38) 
and 3-pyridyl isocyanate (D4) using a procedure similar to 
that described for Example 2, Method B. 

25 

NMR (Dg DMSO) 5: 1.42 (6H, d, J-7) , 2.42 (3H, s) , 3.22 
UH, m) , 3.68 (3H, s) , 7.12 (1H, m) , 7.36 (1H, m) , 7.90 (1H, 
s), 7.98 (1H, m), 8.38 (1H, m) , 8.55 <1H, m) , 9.20 (1H, s) , 
9.30 (1H, s) , 10.22 (1H, s) . 

30 

Found M + 322 
C 19 H 22 N 4° requires 322. 
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Examole 25 

N- (1, 3-Diethv l-lH-indol-5-vl) -N / - (3-pvridvl ) urea (E25) 

5 The title compound was prepared from ethyl 1 , 3-diethyl-5- 
nitro-lH-indole-2-carboxylate by hydrolysis and 
decarboxylation, then using a procedure similar to that in 
Description 3 and Example 2, Method B, the product being 
isolated as the free base. 

10 

m.p. 164-165°C 

NMR (CDC1 3 ) 5:1.28 (3H, t, J=7) , 1.45 (3H, t, J=7) , 2.74 
(2H, q, J=7), 4.12 (2H, q, J=7) , 6.82 <1H, bs) , 6.95 (lH f 
15 s), 7.10 (2H, m), 7.25 <2H, m) , 7.58 (1H, s) , 8.07 (1H, m) , 
8.24 (1H, m) , 8.32 (1H, m) . 

Found: M + 308 
C 18 H 20 N 4° requires 308 

20 

Fo".nd: C, 69.93; H, 6.38; N, 17.98% 

C 18 H 20 N 4° squires C, 70.11; H, 6.54; N, 18.17% 

Example 2 6 

25 

N- (3-Isopropyl-l-meth vl-lH-indol"5-vl) -N' - (3-pvridvl ) urea 
(E26) 

The title compound was prepared from ethyl 3-isopropyl-l- 
30 methyl-5-nitro-lH-indole-2-carboxylate by hydrolysis and 
decarboxylation, then using a procedure similar to that in 
Description 3 and Example 2, Method B, the product being 
isolated as the free base. 



35 NMR (CDCI3) 5:1.32 <6H, d, J=6) , 3.15 (1H, m) , 3.76 <3H, 
S), 6.76 (1H, bs), 6.88 (1H, s) , 7.02 (1H, m) , 7.13 <1K, m) , 
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7.25 (2H, m), 7.60 (1H, m) , 8.08 <1H, d f j-8) , 8.22 (1H m) 
8.30 (1H, m) . ' 

Found: M + 308 
5 C 18 H 20 N 4° rsc iuires 308 

Example 27 

N-(l f 3-Dimethyl-lH-inrtnl-5-viy-^-n-p vridvl)urpa fR77} 



10 



The title compound was prepared from ethyl 1, 3-dimethyl-5- 
nitro-lH-indole-2-carboxylate by hydrolysis and 
decarboxylation, then using a procedure similar to that in 
Description 3 and Example 2, Method B, the product being 
15 isolated as the free base. 

m.p. 210°C 

NMR (D 6 - DMSO) 5: 2.25 (3H, s) , 3.72 (3H, s) , 6.88 (lil, 
20 s), 7.10 (1H, dd, J-9, 1), 7.22 (2H, m) , 7.69 (1H, d, J=l) , 
8.04 (1H, m), 8.16 (1H,| m) , 8.31 (1H, s) , 8.68 (1H, m) . 



Found: M + 280 
C 16 H 16 N 4° re <?uires 280 

25 
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f ^h] -mesuleraine binding to pig choroid plexus membranes 
in vitro 

5 

Evidence from the literature suggests that 5-HT lc 
antagonists may have a number of therapeutic indications 
including the treatment of anxiety, migraine, depression, 
feeding disorders and obsessive compulsion disorders. 
10 (Curzon and Kennett, 1990; Fozard and Gray, 1989) and 

Alzheimer's Disease (Lawlor, 1989, J. Arch. Gen- Psychiat. 
Vol, 46 p. 542) * 

TJie affinity of test drugs, for the 5-HT lc binding site can 
IS be determined by assessing their ability to displace 

[ 3 H] -mesulergine from 5-HT lc binding sites in pig choroid 
• plexus Membranes. The method employed was similar to that 
o:i Pc*zos et al, 1984 . 

20 Pooled pig choroid plexi were homogenised in 20 vols of Tris 
HC1 buffer (pH7.4) (containing 4mM CaCl 2 and 0.01% ascorbic 
acid) and centrifuged at 50,000g for 15 min at 4°C. The 
supernatant was removed and re-centrifuged. This was 
repeated a further two times with the incubation of the 

25 homogenate (?7°C for 15 min) before the final 

centrifugation. The final pellet was resuspended in 20vols 
of b??ffer and stored at -70°C until use. 

-*e tissue suspension (50p.l) was incubated with 
0 [ 3 H]-mesulergine (2nM) in Tris HC1 buffer (pH7.4) at 37°C 
(containing 0.01% ascorbic acid, 4mM CaCl 2 ) and 3 x 10" 8 M 
spiperone for 30 minutes. Non-specific binding was measured 
in the presence of mianserin (10" 6 M) . Six concentrations of 
test drug (10~ 9 to 10~ 4 M final concentration) were added in 
35 a volume of 50^1. The total assay volume was SOOjil. 

Incubation wa* «:rnnnon v^r i - ~~ — - — - " 1 
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cell harvester and radioactivity measured by liquid 
scintillation spectrometry. The 1C 50 values were determined 
and the (the negative logarithm of thejnhibitic^ 
constant) caJ 
5 K L = IC 50 
1+ c 
Kd 



Herniated from the Cheng Prusoff equation where 



10 c 



K. = inhibition constant. 
J = concentration of [ 3 H] -mesulergine 
Kd = Affinity of .esulergine for 5-HT lc binding sites. 



Curzon, G . A. and Kennett, G.A. (1990). TIPS, Vol. 11, 

t 8l "rd 2 *JR and Gray, J.A. (1989). TIPS , Vol. 10, 307-309, 
15 Fozard, J.R- ana way» 

Pazos, A. et al. (1984). Eur. J. Pharmacol., 106, 531 ..38. 

Results are shown in Table 2. 

20 Table 2 

compound • [3 H1 -Mesulergine 

E*i 



25 



30 



El 
E2 
F3 
E4 
E5 
E6 



7.6 
6.8 
6.7 
6.7 
6.7 
6.5 



Compounds o 



f the remaining examples have a p^ >5 



WO 93/18025 

Rat stomach fundus 



-55- 



PCT/GB92/00381 



5-Hydroxytryptamine (5-HT) induces contractions of the rat 
stomach fundus through a 5-HT receptor that has the 
5 characteristics of a 5-HT lc receptor (Blackburn et al, 

1990) • Hence, this tissue can be used to assess the 5-HT lc 
antagonist actions of test drugs. 

Rat stomach strips (6 x 4mm) were suspended under a 4g 
10 tension in 5ml baths containing Tyrode solution/ gassed with 
a mixture of 95% 0 2 /5% C0 2 . After a 1 hour equilibration 
period, two dose response curves were constructed to 5-HT 
(final concentrations, 10" 9 to 3 x 10" 6 M) • Test drugs were 
then incubated at a final concentration of 10~ 6 M for 30 mins 
15 and another dose-response curve constructed to 5-HT. The 
apparent dissociation constant of a test drug, K Q , can be 
calculated from the equation where K B = TBI 

DR-1 

where B = concentration of the test drug and DR » the dose 
20 ratio (the factor by' which, tt^e concentration of the agonist 
ha^* to be increased in the presence of the test drug to 
obtiiu an identical effect observed in the absence of the 
test drug) . 

.IS The results are shown in Table 3 



Blackburn et al . (1990). Eur. J. Pharmacol., 180, 229-237. 
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Compound k 



5 



El 


3.2 


X 


10~ 8 M 


E2 


1 


X 


10" 7 M 


E3 


2.5 


X 


10" 8 M 


E4 


4.0 


X 


10~ 7 M 


E5 


2.5 


X 


10" 7 M 


E6 


1.7 


X 


10~ 7 M 



Social Interaction Test 

Potential anxiolytic properties have been evaluated using 
15 the social interaction test based on that described b^ File 

(1980 J.Neurosci.Meth., 2, 219). Active social interaction 
.between male rats is usually quantitated by gout ^ng 

interactive behaviours such as following, grooming,. 

sniffing, climbing over or under, biting, mounting and*' 
20 boxing. This behaviour is supressed when the rats encounter 

each other in an environment which is novel and brightly • 

lit. Under these circumstances anxiolytic drugs will 

enhance the level of social interaction. 

25 Rats were housed in groups of 8 in a holding room acjfr.ant 
to the experimental chamber for 8 days. They were thrn 
housed singly in the same room for 3 days prior to the 
experimental day. ' On the experimental day rats were 
injected p..o. lh pretest with vehicle or drug in pairs at 15 

30 min intervals beginning at 10.00 am. 60 Mins later they 
were placed with a weight matched pair mate (encountered for 
the first time) in the social interaction box in a separate 
room. The box was made of white perspex 54 x 37 x 26 cm 
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with no lid- The floor was divided into 24 equal squares 
and the cage was brightly lit. Active social interaction 
was scored blind over the next 15 min by remote video 
monitoring to give total interaction scores. The number of 
5 squares crossed by each rat was also scored and summed . At 
the end of each test the box was carefully wiped with a damp 
cloth. Unlike anxiolytic drugs, treatments that enhance 
social interaction by stimulant action will also increase 
locomotion. Treatments that are sedative reduce locomotion. 

10 

Test Results 

The compound of Example 2 showed a significant increase in 
social interaction at doses of 2-40 mg/kg. 

15 ^ 

Geller-Seifter Procedure 

potential anxiolytic properties are evaluated using the 
Geller-Seifter procedure based on that originally described 

20 by GeJler and Seifter, (I960) Psychopharmacologia, |, 

4G2-492. This procedure has been shown to be selective for 
drugs with anxiolytic properties (Cook and Sepinwall, (1975) 
''Mechanism of Action of Benzodiazepines'' ed. Costa, E. and 
Greengard, P., Raven Press, New York, pp, 1-28). 

25 . 

Rats, are trained on a variable interval 30 sec schedule 
(VI30) to press a lever in order to obtain food reward The 
5 min sessions of the VI30 schedule alternate with 2-5 min 
of a schedule (FRS) in wtfich every 5th lever press is 
30 followed by presentation of a food pellet paired with a 0.5 
sec mild footshock. The total study lasts approximately 30 
mins. Rats typically respond with high rates of lever 
pressing under the VI30 schedule and low response rates 
under the FRS 'conflict' session. Anxiolytic drugs increase 
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the suppressed response rates of rats in a 'conflict' 
session . 

Drugs are administered intraperitoneaily or orally to groups 
5 of 3-8 rats 30 min before testing. 

The results are expressed as the percentage increase in the 
square root of the total number of lever presses in the FR5 
'conflict' session. Square root transformation is necessary 
io to normalise the data for statistical analysis using 
parametric methods. ? 



The compound of Example 2 showed a significant increase in 
responding in the ^conflict' session at dose levels in the 
15 range 5-4 0 mg/kg p.o. 
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Claims 

1. A compound of formula (I) or a pharmaceutically 
acceptable salt thereof: 

5 



10 




15 

wherein*: 

R^, K 2 and R 3 are independently hydrogen or C^g alkyl; 
ltj is hydrogen, C^g alkyl, halogen, hydroxy or NRgRg where 
20 R y t.nd Rg are independently hydrogen or C^g alkyl; 
R 5 and Rg are independently hydrogen or C 1-6 alkyl;. and 
R-j. is hydrogen, C^.g alkyl or halogen; and wherein the urea 
moiety i*s attached at the. 4-, 5- or 6-position of the indole 
ring. 

25 

2. A compound according to claim 1 wherein the urea 
moiety is "attached at the 3-, 4- or 5-position of the 
pyridine ring. 

30 3. A compound according to claim 1 or 2 wherein the- urea 
moiety is attached at the 4- or 5-position of the indole 
ring. 

4. A compound according to any preceding claim wherein 
35 any alkyl moiety within variables to Rg is C1-3 alkyl. 
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5. A compound according to claim 4 wherein R x is methyl, 
R 2 is methyl or hydrogen, R 3 i s hydrogen, methyl, ethyl, n- 
propyl or iso-prcpyl, R 4 is hydrogen and R 5 , R g and R 7 are 
independently hydrogen or methyl. 

5 

6. N- (1, 2-Dimethyl-3-ethyi-lH-indol-5-yl) -N'- (3-pyridyl) - 
urea. 

7 . N- (l-Methyl-lH-indpl-5-yl) -N' - (3-pyridyl) urea. 

10 

8 . N- (1,2, 3-Trimethyl-lH-indol-5-yl) -N' - (3-pyridyl) urea. 
9 . N- (l-Propyl-lH-indol-5-yl) -N' - (3-pyridyl) urea. 
15 10. N- (l-Methyl-lH-indol-4-yl) -N' - (3-pyridyl) Tea. : 

\ 

11. N— (l-Methyl-lH-indol-6-yl) -N' - (3-pyridyl) u:-:ea. 

12. N-(lH-Indol-5-yl)-N'- (3-pyridyl) urea. J 



20 



\ 

13. N-(l-Methyl-lH-indol-5-yl)-N'-methyl-N'-(3- 
pyridyl) urea. 



14. N-Methyl-N- (l-methyl-lH-indol-5-yl) -N' - (3- "' 
25 pyridyl) urea. 

15. N-Methyl-N- (l-methyl-lH-indcl-5-yl) -N' -methyl-N'- (3- 
pyridyl) urea. 

30 16. N- (l-Methyl-lH-indol-5-yl) -N'- (2-pyridyl) urea. 

17. N- (l, 4-Dimethyl-lH-indol-5-yl) -N' - (3-pyridyl) urea. 

18. N-U-Methyl-lH-indol-5-yU-N'- (2-chloropyrid-3- 
35 yl) urea. 
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19. N- ( 1 -Methyl - IH-indol -5-yl ) -N' - {2-chloropyrid-5- 
yl) urea. 

20. N- (l-Methyl-lH-indol-5-yl) -N' - <3-hydroxypyrid-2- 
5 yl) urea . 

21. N- (1, 3-Diethyl-2-methyl-lH-indol-5-yl) -N' - (3- 
pyridyl) urea , 

10 22. N- (1, 2-Dimethyl-3-propyl-lH-indol-5-yl) -N' - (3- 
pyridyl) urea. 

23. ' N- (1, 2-Dimethyl-3-n-hexyl-lH-indol-5-yl) -N' - (3- 
pyridyl) urea. 

15 

24 • u- (l-Methyl-lH-indol-4-yl) -N' - (4-pyr idyl) urea. 

25. N- (3-Ethyl-l-methyl-lH-indol-5-yl) -N' - (3-pyridyl) urea. 

20 26. N- (l, 2-Dimethyl-3-ethyl-lH-indol-5-yl) -N" - (2- 
pyridyl) urea. 

27 . N- (1, 2-Dimethyl-3-ethyl-lH-indol-5-yl) -N' - (4- 
pyridy.l ) urea . 

25 

28 . N- (l-Methyl-lH-indol-5-yl ) -N' - (2-dimethylamino-5- 
pyridyl) urea. 

29. N- (1, 2-Dimethyl-3-isopropyl-lH-indol-5-yl) -N' - (3- 
30 pyridyl) urea. 

30. N- (l, 3-Diethyl-lH-indol-5-yl) -N' - (3-pyridyl) urea . 

31. 'N- (3-Isopropyl-l-methyl-lH-indol-5-yl) -N' - (3- 
35 pyridyl) urea. 
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32 . N- ( 1/ 3-Dimethyl-lH-indol-5-yl) -N' - (3-pyridyl) urea . 

33- A pharmaceutical^ acceptable salt of a compound 
according to any one of claims 6 to 32. 

5 

34. A process for the preparation of a compound according 
to claim 1, which process comprises: 

(a) the coupling of a compound of formula (II); 

10 




A 



(II) 



i 



(in) 



wherein B is attached at the 4-, 5- or 6-position of the 
indole ring and A and B contain the appropriate functional 
30 group (s) necessary to form the moiety -NR^'CONRg'- when 
coupled, wherein R 5 ' and Rg' are R 5 and R 6 *s defined in 
claim 1 or groups convertible thereto, and the variables 

R 1 / , R 2 ', V' V and V are R l' R 2' R 3' R 4 and R 7 
respectively, as defined in claim 1, or groups convertible 
35 thereto, and thereafter optionally and as necessary aid in 
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any appropriate order, converting any R x ', R 2 ' , R3' # R4' * 
R 5 # ' R 6' and R 7' wnen other than. R x , R 2 / R3, R4/ R s> Rg and 
R 7 respectively to R^ R 2 ' R 3' R 4' R 5' R 6 and R 7' 
inter converting R x , R 2 , R 3* R4/ R 5' R S and R 7' and formin< 3 a 
5 pharmaceutical^ acceptable salt thereof, or 

(b) cyclising a compound of formula (IV) : 



10 




(IV) 



15 

wherein R 4 ' , R 5 ', Rg' and R 7 ' are as defined in formulae 
.(II) and (III) and C and D contain the appropriate 
functional group (s) necessary to form the indole ring 
• substituted by R^' , R 2 ' and R3' as defined in formula (III), 
-20 and- thereafter optionally and as necessary in any 

yropiiate order J' converting any R^ , R 2 ' , R3' , R4'/ R5' ' 
R 6 ' and R 7 ' when other than R 1# R 2 , R 3/ R4, R5/ Rg and R 7 , 
to R 1# R 2/ R3, R 4 , R5/ Rg and R 7 , interconverting R^, R 2 / 
s R3/ R 4^ R5/ Rg and R 7 and forming a pharmaceutical^ 
25 acceptable salt. 

35. A compound of formula (IV) : 



30 




(IV) 



*7 
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wherein R 4 \ R 5 ', R g ' and r ? ' are R 4 , R-, R g and R 7 as 
defined in claim 1 or groups convertible tha,:eto and C and D 
contain the appropriate functional group ( S ) necessary to 
form an indole ring substituted by R x , R 2 and R3. as defined 
5 in claim 1 or groups convertible thereto. 

36. A pharmaceutical composition which comprises a 
compound according to claim 1 and a pharmaceutical^ 
acceptable carrier. 

10 \ 

37. A compound according to claim 1 for use as a ■ 
therapeutic substance. 

38. A compound according to claim 1 for use. in the] 
15 treatment or prophylaxis of anxiety, depression, mig-aine,' 

anorexia, obsessive compulsive disorders, .Alzheimer' ii 
disease, sleep disorders, bulimia, panic attacJcn, withdrawal 
from drug abuse and/or schizophrenia. * 

20 39. A method of treatment or prophylaxis of anxiety, 
migraine, anorexia, obsessive compulsive ' disorders, 
Alzheimer's disease, sleep disorders, bulimia, panic, 
attacks, withdrawal from drug abuse and/or schizophasia in 
mammals including humans f which comprises administering to 

25 the sufferer a therapeutically effective amount of a " 
compound according to claim 1. 

40. The use of a compound according to claim 1 in the 
manufacture of a medicament for the treatment or prophylaxis 
30 of anxiety, migraine, anorexia, obsessive compulsive 
disorders, Alzheimer's disease, sleep disorders, bulimia, 
panic attacks, withdrawal from drug abuse and/or 
schizophrenia. 
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